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DETAILED ACTION 

Election/Restrictions 
1 . Claims 22,23 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected apparatus, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 3/15/2006. 



Rejections Withdrawn 

2. The claim objection to claim 1 1 has been withdrawn due to applicant's 
amendment filed on 3/15/2006. 

3. The 35 U.S.C. 101 rejection of claims 12,14-19 has been withdrawn due to 
applicant's amendment filed on 3/15/2006. 

4. The 35 U.S.C. 1 12 1 st paragraph rejection of claims 9 and 10 has been 
withdrawn due to applicant's amendment filed on 3/15/2006. 

5. The 35 U.S.C. 112 2 nd paragraph rejection of claims 12,14-19 has been 
withdrawn due to applicant's amendment filed on 3/15/2006. 

Rejections Repeated 

6. The 35 U.S.C. 103(a) rejection of claims 1 ,4,8-10 unpatentable over Okada et al. 
in view of JP 60-68 has been repeated as previously made in office action 1 1/18/2006. 

7. The 35 U.S.C. 103(a) rejection of claims 12,14,15,18,19 unpatentable over 
Okada et al. in view of JP 60-68 and in further view of Kralick and Aldhart et al. has 
been repeated as previously made in office action 11/18/2006. 
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8. The 35 U.S.C. 103(a) rejection of claims 16,17 unpatentable over Okada et al. in 
view of JP 60-68 and Kralick and Aldhart et al. and in further view of Pratt et al. has 
been repeated as previously made in office action 1 1/18/2006. 

9. The 35 U.S.C. 103(a) rejection of claims 2,3,5,1 1 unpatentable over Okada et al. 
in view of JP 60-68 and in further view of Kralick has been repeated as previously made 
in office action 1 1/18/2006. 

10. The 35 U.S.C. 103(a) rejection of claims 6 and 7 unpatentable over Okada et al. 
in view of JP 60-68 and in further view of Pratt et al. has been repeated as previously 
made in office action 1 1/18/2006. 

1 1 . The 35 U.S.C. 1 03(a) rejection of claim 24 over Okada et al. in view of JP 60-68 
and in further view of Monette et al. has been repeated as previously made in office 
action 11/18/2006. 

1 2. The 35 U.S.C. 1 03(a) rejection of claim 25 over Okada et al. in view of JP 60-68 
and Monette et al. in further view of Derwent abstract for JP 90061401 has been 
repeated as previously made in office action 1 1/18/2006. 

Response to Arguments 

1 3. Applicant's arguments filed 3/1 5/2006 have been fully considered but they are 
not persuasive. 

In response to applicant's argument that Okada et al. and JP 60-68 do not teach 
or suggest that the hydrogen discharged from the high pressure tank is provided to the 
hydrogen occlusion alloy tank and the heat generated in the hydrogen occlusion alloy 
during the course of storing the hydrogen gas into the hydrogen occlusion alloy tank is 
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transferred to the fuel cell to thereby warm up the fuel cell, Okada et al. discloses that 
the hydrogen which is to be absorbed with the hydrogen storage metal alloy is supplied 
as a starting material hydrogen into the tank 4 by connecting a high-pressure hydrogen 
cylinder to a hydrogen supplying outlet followed by opening the valve V1 whereupon the 
hydrogen storage metal alloy absorbs the hydrogen from the low-pressure plateau 
region to the high-pressure plateau region (col. 17, line 65 to col. 18, line 7 and col. 19, 
lines 8-32). Okada et al. fail to disclose heat-transmitting means which transmits heat 
generated in the hydrogen-occlusion alloy during the course of storing the hydrogen gas 
from the high pressure hydrogen gas tank in order to warm up the fuel cell, and that the 
pressure of the hydrogen gas discharged from the high pressure tank is about 25 MPa. 
The JP 60-68 A reference discloses a fuel cell apparatus comprising a fuel cell 15, a 
metal hydride 13 having a high hydrogen equilibrium dissociation pressure placed in 
tank 4 and a metal hydride 14 having a low hydrogen equilibrium dissociation pressure 
in tank 10 and the two tanks are coupled to each other through hydrogen transfer valves 
1 1 and 12 (see also Figure 2). A heat exchanger 18 is contained in tank 10 and is 
coupled with a heat exchanger 16 which heats and cools the fuel cell 15 (see page 5 of 
applicant's translation). Page 5 of the translation also states that a "solvent for 
exchanging heat is transferred by means of a pump to circulate solvent so that heat can 
be smoothly transferred." Page 6 of the translation states "the heat is generated in the 
metallic hydride MH1 when hydrogen is occluded in the metallic hydride MH1. This 
heat can also be utilized to increase the temperature of the fuel cell so that the fuel cell 
can be started again at the time when the fuel cell is stopped." Therefore, it would have 
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been obvious to one of ordinary skill in the art at the time the invention was made have 
a heat exchange arrangement between the hydrogen storage alloy tank and fuel cell of 
Okada et al. in the form of a heat exchanger on the hydrogen storage alloy tank coupled 
with a heat exchanger which heats and cools the fuel cell by means of a pump to 
circulate a solvent so that heat can be smoothly transferred to the fuel cell as taught by 
JP 60-68 in order to efficiently utilize the waste heat released from the hydrogen storage 
alloy during occluding of hydrogen from the high pressure gas tank in order to start up a 
fuel cell. 

In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, both references 
teach heat transfer from the hydrogen storage metal alloy to the fuel cell. Applicant 
argues that these two references teach opposite heat transfer directions to address 
different problems, however, these two references do not teach opposite heat transfer 
direction. Even though Okada teaches a heat transfer from the exhaust of the fuel cell 
to the hydrogen storage metal alloy, there is some heat transfer from the hydrogen 
storage metal alloy to the fuel cell. 



Application/Control Number: 10/056,720 Page 6 

Art Unit: 1745 

In response to applicant's request to provide documentary evidence to support 
Examiner's position of Official notice that the high pressure tank is commercially 
available in a variety of sizes and pressures in the hydrogen supply art, Patent number 
43961 14 teaches that hydrogen is stored conventionally as a gas in steel cylinders at 
high pressures (e.g. 13.79Mpa) and at lower pressures as a liquid in insulated 
containers (col. 1 lines 17-20). Patent number 6015065 teaches a hydrogen tank to 
withstand gas storage pressures of more than 335Mpa which allows hydrogen or 
methane to be quickly loaded and stored at gasoline energy density (col. 9 lines 32-36). 

In response to applicant's argument that Kralick fail to disclose that the hydrogen 
discharged from the high pressure tank is provided to the hydrogen occlusion alloy tank 
and the heat generated in the hydrogen occlusion alloy during the course of storing the 
hydrogen gas into the hydrogen occlusion alloy tank is transferred to the fuel cell to 
thereby warm up the fuel cell, Okada et al. and JP 60-68 as discussed above teaches 
that the hydrogen discharged from the high pressure tank is provided to the hydrogen 
occlusion alloy tank and the heat generated in the hydrogen occlusion alloy during the 
course of storing the hydrogen gas into the hydrogen occlusion alloy tank is transferred 
to the fuel cell to thereby warm up the fuel cell. Kralick teaches water as a heat 
exchange medium between a fuel cell and a heat exchanger (col. 5, lines 30-31) and 
that if the reactant gas entering the inlet is warmer than the fuel cell stack, condensation 
might occur as the saturated gas is cooled to the stack temperature (col. 5, lines 45-65). 

In response to applicant's argument that Pratt fail to disclose that the hydrogen 
discharged from the high pressure tank is provided to the hydrogen occlusion alloy tank 
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and the heat generated in the hydrogen occlusion alloy during the course of storing the 
hydrogen gas into the hydrogen occlusion alloy tank is transferred to the fuel cell to 
thereby warm up the fuel cell, Okada et al. and JP 60-68 as discussed above teaches 
that the hydrogen discharged from the high pressure tank is provided to the hydrogen 
occlusion alloy tank and the heat generated in the hydrogen occlusion alloy during the 
course of storing the hydrogen gas into the hydrogen occlusion alloy tank is transferred 
to the fuel cell to thereby warm up the fuel cell. Pratt et al. teach that the amount of 
hydrogen released from the metal hydride container has to be controlled such that it 
matches the target power output, pressure, and concentration of hydrogen in the fuel 
cell system (col. 1 , lines 60-65). 

In response to applicant's argument that Okada, JP 60-68, Kralick and Aldhart do 
not teach or suggest a configuration of warming up the fuel cell by a heat generated 
during the occlusion of hydrogen in a hydrogen occlusion alloy, wherein the cooling 
water for cooling the fuel cell passes outside of a tank contain the hydrogen occlusion 
alloy and is heated by the heat generated for warming up the fuel cell, Okada et al. and 
JP 60-68 teaches warming up the fuel cell by a heat generated during the occlusion of 
hydrogen in a hydrogen occlusion alloy as described above. Kralick teaches water as a 
heat exchange medium between a fuel cell and a heat exchanger (col. 5, lines 30-31) 
and that if the reactant gas entering the inlet is warmer than the fuel cell stack, 
condensation might occur as the saturated gas is cooled to the stack temperature (col. 
5, lines 45-65). Aldhart teaches a fuel cell system with heat exchange between the 
coolant 74 and the metal hydride alloy tank which comprises two concentric containers 
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70 and 72 and the container 72 contains the metal hydride bed with container 70 
surrounding container 72 and connected to the coolant system of the fuel cell stack (see 
Figure 6). 

Therefore, It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use water as the solvent for exchanging heat between 
the fuel cell and the metal hydride tank 10 because water is commonly used in the art 
as a heat exchange medium in a coolant circuit because water is non-corrosive, has 
high heat capacity, is non-toxic, and is easily replenished by the product water of the 
fuel cell. Also, it would have also been obvious to one of ordinary skill in the art at the 
time the invention was made to warm up the fuel cell to a given temperature without 
power generation or to warm up the fuel cell to a given temperature with power 
generation because the optimum condition of power generation depends on the relative 
temperature of the humidified reactant and the temperature of the fuel cell because if a 
humidified reactant gas entering the fuel cell has a higher temperature that the fuel cell 
temperature, condensation might occur and cause flooding of the fuel cell membrane 
that would be detrimental to power generation. Further, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to use the metal 
hydride alloy tank of Aldhart et al. in the fuel cell system of JP 60-68 A because the heat 
exchange unit 72 of the metal hydride alloy tank located outside of and surrounding the 
metal hydride bed provides more space for hydrogen storage and more surface area for 
heat exchange with the metal hydride bed. 
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In response to applicant's argument that Pratt fail to disclose or teach warming 
up the fuel cell by a heat generated during the occlusion of hydrogen in a hydrogen 
occlusion alloy, wherein the cooling water for cooling the fuel cell passes outside of a 
tank contain the hydrogen occlusion alloy and is heated by the heat generated for 
warming up the fuel cell, Okada, JP 60-68, Kralick and Aldhart teach warming up the 
fuel cell by a heat generated during the occlusion of hydrogen in a hydrogen occlusion 
alloy, wherein the cooling water for cooling the fuel cell passes outside of a tank contain 
the hydrogen occlusion alloy and is heated by the heat generated for warming up the 
fuel cell as discussed above. Pratt et al. teach that the amount of hydrogen released 
from the metal hydride container has to be controlled such that it matches the target 
power output, pressure, and concentration of hydrogen in the fuel cell system (col. 1 , 
lines 60-65). 

In response to applicant's argument that Monette fail to disclose or teach 
warming up the fuel cell by a heat generated during the occlusion of hydrogen in a 
hydrogen occlusion alloy, wherein the cooling water for cooling the fuel cell passes 
outside of a tank contain the hydrogen occlusion alloy and is heated by the heat 
generated for warming up the fuel cell, Okada, JP 60-68, Kralick and Aldhart teach 
warming up the fuel cell by a heat generated during the occlusion of hydrogen in a 
hydrogen occlusion alloy, wherein the cooling water for cooling the fuel cell passes 
outside of a tank contain the hydrogen occlusion alloy and is heated by the heat 
generated for warming up the fuel cell as discussed above. Monette et al. teach that 
fiber reinforced plastic (FRP) composites are used for pressure vessels or above 
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ground storage tanks since they are superior in corrosion resistance compared to 
carbon steel, have improved fatigue resistance, and are considerably lighter weight for a 
given wall thickness than their steel counterparts (col. 1 , lines 10-26). 

In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071 , 5 USPQ2d 1596 (Fed. Cir. 1988) and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, Monette teaches 
that the fiber reinforced composites are useful in the construction of storage tanks, and 
Okada et al teaches a high pressure hydrogen tank. A high pressure hydrogen tank is a 
storage tank. It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use a high pressure tank formed of fiber reinforce plastic for 
storing hydrogen gas because fiber reinforced composites are superior in corrosion 
resistance compared to carbon steel, have improved fatigue resistance, and are 
considerably lighter weight for a given wall thickness than their steel counterparts (col. 
1, lines 10-26). 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jane Rhee whose telephone number is 571-272-1499. 
The examiner can normally be reached on M-F 9-6. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




